Background: Providing high-quality care in the intensive care units (ICUs) is a major goal of every medical system. Nurses play a crucial role in achieving this goal. One of the most important responsibilities of nurses is sedation and pain control of patients. The present study tried to assess the effect of nurses' practice of a sedation protocol on sedation and consciousness levels and the doses of sedatives and analgesics in the ICU patients.
in the ICUs, physicians prescribe tranquilizers according to patients' needs, and nurses administer the drugs based on their conditions. [3] [4] [5] Nurses' understanding of patients' clinical conditions may influence the level of sedation and lead to deep or inadequate sedation. Previous research has shown that more experienced nurses in the ICUs tend to administer lower doses of tranquilizers and first try to use non-pharmacological measures to relieve the anxiety and restlessness of patients. [3, 6] The Society of Critical Care Medicine has proposed the use of sedation guidelines and protocols in order for the health care team to reach a consensus about patient sedation. [7] Robinson et al. showed that using sedation protocols in the ICUs can decrease patients' need for mechanical ventilation and shorten their hospital stay. [8] Similarly, Marshall et al. reported that performing a sedation protocol by a pharmacologist in the ICU can decrease patients' need for mechanical ventilation. [9] The first study on the use of a sedation protocol by ICU nurses was conducted by Brook et al. in 1997 . After evaluating 321 patients with acute respiratory failure and requiring IntroductIon P roviding appropriate sedation is currently one of the most important aspects of nursing care for patients receiving mechanical ventilation in the intensive care units (ICUs). Although sedation has to prevent patients from having painful experiences in the ICU, deep sedation and its side effects must be avoided. [1, 2] In order to sedate patients
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Effects of nurses' practice of a sedation protocol on sedation and consciousness levels of patients on mechanical ventilation mechanical ventilation, they reported that the application of a sedation protocol by nurses could decrease the patients' need for mechanical ventilation and tracheostomy. [10] In Iran, however, sedation protocols or criteria are not followed. In fact, patients in the ICUs are sedated based on the prescriptions of the physicians and by nurses. The possible use of high doses of tranquilizers and analgesics such as midazolam and morphine can result in cardiovascular and respiratory complications. [11] As patients' level of consciousness in the ICUs is affected by the method of sedation, complications such as delayed separation of patients from the ventilator and pressure ulcers may occur due to inappropriate sedation. Considering the important role of nurses in the sedation of patients and the inadequate data available in this regard, the present study aimed to examine the effects of the application of a sedation protocol by ICU nurses on patients' sedation and consciousness levels, and the use of tranquilizers and analgesics.
MAterIAls And Methods
This clinical trial was conducted on 132 patients receiving mechanical ventilation in three ICUs of a hospital in Kerman, Iran. It was approved by the president of the hospital and the technology and research committee of Kerman University of Medical Sciences (Kerman, Iran). The inclusion criteria were ICU stay of at least 48 h, a score of higher than 7 on the Glasgow Coma Scale (GCS), being 15-48 years of age, requiring mechanical ventilation, lack of any underlying problems of the heart, lung, kidney, and liver, and not being allergic to midazolam and morphine.
Eligible subjects were randomly allocated to two groups of control and intervention. For randomization purpose, patients who were hospitalized at the beginning of the study were numbered. A nurse, unaware of the study and the groupings, was then asked to randomly select the numbers from a table and place them in the two groups. For allocation of patients who were hospitalized after the study had started, the first patient was randomly placed in one of the groups. Every other patient was also placed in the same group. The rest of the patients were allocated to the other group.
As the patients were unconscious, their immediate families were explained about the study and their consent was obtained. The control group received the routine care of the ward, i.e. the doctor prescribed sedatives and the nurses administered the drugs according to the patients' clinical status and their own personal judgment. In the intervention group, patients were sedated after the ICU nurses had assessed them by the Richmond Agitation Sedation Scale (RASS) and Jacob's Sedation Protocol [12] [ Figure 1 ]. The sedation protocol included 48 h of intravenous injection of midazolam and morphine to maintain the sedation level of patients between −1 and +1 according to the RASS.
First, patients' levels of irritability and restlessness were evaluated according to the RASS, and its underlying causes (airway obstruction, urinary retention, noise and environmental conditions, patient's position, and splints) were resolved. In case of persisting irritability, pain was assessed by the Behavioral Pain Scale. If pain existed, non-pharmacological methods were initially employed to resolve its causes. Continuing restlessness and pain were treated with a minimum dose of tranquilizers and analgesics.
A 1-day workshop was held by the researchers at the hospital to train the nurses with the protocol of sedation. Any problems of the nurses were then recognized and solved. The trained nurses conducted the protocol in the ICU for 2 weeks prior to the research to become more familiar with it. During each shift, patients' level of alertness was measured three times using the GCS. Moreover, the amounts of midazolam and morphine used for each patient were recorded in milligrams in a specific form. Patients who needed a different drug, such as fentanyl for sedation and pain control, were excluded from the study. In all stages, the ICU specialist supervised the study and offered necessary instructions in case of an emergency to avoid any harm to the patients.
Descriptive statistics, Pearson correlation, and independent t-test were used to analyze the collected data. All analyses were performed with SPSS for Windows 15.0 (SPSS Inc., Chicago, IL, USA). P values less than 0.05 were considered significant.
results
Of the 132 patients who participated in this study, 85% were men and 15% were women. The mean age of the patients was 37.2 years. The most common cause of hospitalization was intracranial hemorrhage in the intervention group (19.7%) and multiple traumas in the control group (20.5%). While 97% of the subjects were connected to the ventilator via an endotracheal tube, a tracheostomy tube was employed for the remaining 3%.
Before the initiation of the study, the mean RASS score was 0.85 ± 0.7 in the control group and 0.9 ± 0.6 in the intervention group (P > 0.05). After entering the study, the scores changed to −1.88 ± 0.4 in the control group and −0.95 ± 0.3 in the intervention group (P < 0.05). The mean scores of GCS in the control and intervention groups were 8.4 ± 0.4 and 8.8 ± 0.4, respectively (P < 0.05).
The mean doses of midazolam and morphine were significantly lower in the intervention group than in the control group (2.7 ± 0.6 vs. 3.7 ± 0.7 mg and 3.3 ± 0.6 vs. 4.2 ± 0.6 mg; P < 0.05). Pearson correlation coefficient showed a significant, indirect correlation between the dose of midazolam and RASS scores in both groups (P < 0.05; r = 0.470). It also indicated a significant, direct correlation between patients' level of alertness and RASS scores (P < 0.05; r = 0.127). Based on the results of the independent t-tests, there were no significant relations between sex and RASS scores, level of alertness, and the mean doses of midazolam and morphine (P > 0.05).
dIscussIon
ICU patients are restless and need sedation due to many reasons such as device noises, loss of contact with the outside environment, little differentiation between day and night, intubation, mechanical ventilation, underlying issues, and pain. Ideal sedation level should be neither deep nor inadequate. Planning and intervention of the medical team are essential in this regard. In the current study, the mean RASS score of the intervention group was closer to the ideal score (between −1 and +1), compared to the control group. In other words, sedation was better controlled in the intervention group. Other studies have reported controversial findings in this respect. In a study from Australia, Bucknall et al. suggested that using a sedation protocol (different from ours) does not have much effect on the ICU patients' sedation level. [13] In contrast, Eduardo et al. assessed 40 patients on mechanical ventilation and found that using a sedation protocol improved the quality of sedation in ICU patients. [14] Apparently, employing a sedation protocol is beneficial in inducing an appropriate level of sedation among the ICU patients. Using a protocol makes nurses find the causes of patients' restlessness before administering tranquilizers and analgesics. Identifying various causes of restlessness that do not require pharmacological measures, such as noise in the ICU, will prevent the unnecessary use of drugs and, hence, deep sedation. Since nurses are in constant contact with the patients, sedation and pain control protocols should preferably be practiced by ICU nurses than by other members of the medical team. Therefore, providing nurses with more and higher quality education on sedation and pain control must be a priority of the educational systems.
In the present study, the intervention group had higher consciousness compared to the control group, i.e. deep sedation was less frequent among the patients in the intervention group. Previous research has also indicated a correlation between usage of a sedation protocol and level of consciousness of ICU patients. [15] [16] [17] [18] Reduction in the consciousness level of the patients caused by deep sedation can have many risks such as reduced respiratory activity, delayed separation from the ventilator, increased duration of hospitalization, and increased risk of infection and pressure ulcers for ICU patients. [15, [19] [20] [21] [22] [23] According to the available literature, sedation breaks, which make the patients conscious, cause their earlier separation from the ventilator and decrease their duration of hospitalization. [16] [17] [18] In our study, the application of a sedation protocol by nurses decreased the amount of tranquilizer and analgesic intake. Such a finding seems logical since most cases of restlessness and pain among the ICU patients can be controlled by non-pharmacological measures such as correct method of bandaging, appropriate position of the patient's body, removing tension from the areas that are unnecessarily under pressure, and creating a peaceful environment. Likewise, Eduardo et al. reported reduced midazolam consumption in patients who were sedated using a protocol. [14] Although midazolam is one of the main sedative drugs used in the ICUs, its family (including lorazepam) of drugs have interactions with many other drugs used (such as phenytoin) in the ICU. [24] It appears that using a protocol can reduce the occurrence of drug interactions in ICU patients by reducing the number of prescriptions for sedatives. However, more research is necessary in this respect.
conclusIon
As nurses are continually present by their patients' side during their shifts, they can play a crucial role in appropriate sedation of the patients. Many of the causes of pain and anxiety in ICU patients can be resolved by non-pharmacological measures. Thus, it is time for nursing education systems to pay more attention to educating nurses about sedation and pain control of ICU patients.
